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The TFuth About X Raus.

A Correct and Lucid Statement of the Facts About
the New Photography.

POPULAR ERRORS CORRECTED.

Gross Exaggerations Are Current, Yet Wonderful Results Have
Been Attained—What Scientists Really Think—
Theories and Possibilities.

. (Copyright 1808.)

PROF.
Discoverer of the Means of Photographing the Invisible.

The curipus form of radintion discov-
ered by Prof. RHoentgen, of Wurzburg
university, continues to attract much
attention, the scientific world being
Inrgely occupied with the guestion:
“What is it?" while the general public
is more interested in the question:
“What will it do?" Reports of experi-
ments by Prof. Roentgen and hisfollow-
ers have made one answer to the latter
question familiar—the rays discovere
by him will pass through many sub-
stances that are opaque to ordinary
light, and gince they will affect a phote-
graphic plate just as light does, shadow
pictures of objects enclosed in opague
| matter may be made. The word “photo-
graph™ applied to these shadow pictures
Lis unfortunste, as by a photograph we

| usualiy understand a picture of an ob-
jeet taken by light reflected from that
| object, No such picture can be taker
| by the newiy discovered radiations.
| They cannot take, for instance, a full-
face picture of a man, though they cen
| throw a shudow of his profile on the
| sengitive plate.  And, since they can
traverse flesh more casily than bone,
| the Loneés In the shadow-picture of a
| man’s hand stand out black while the
surrounding flesh appears dimmer,

| To this somewhat sensational discov-
| ery thut the skeleton of a living being
icam  be photographed, or “shadow-

in- | graphed,” while it is yet clothed with

flesh, we are indebted probably for the
great public interest shown in Prof.
lioentgen's discovery, for that discovery
isa only the latest development of a
series of investigations that have been
going on for the past 30 yvears in Eng-
lund and Germany, none of which have
attracted great popular attention, al-
though they have been eagerly fol-
lowed and discussed by students.
Ever since the mercury air pump was
made so perfect that nearly all the air
could be pumped out of a glass bulb, the
behavior of the remnunt has been no-
ticed and wondered at. It isso peculiar
that the alr remainicg in such high
vacua is often said to be in a “fourth
state of matter,” the other three states
of matter being respectively the solid,
the liquid and the gaseous. If two
metal points be soldered inw the bulb
| g0 that u rapidly alternating currento?
| electricity can be passed through the
|g;;s from an induction coil, we have
uh:ll is called a “Crookes tube,” so
nnmnl from William Crookes, the die-
| tinguished English physicist and chem-
| igt, from whose experiments the first
'ohmr light on these phenomena wax
f,mined. When the exhaustion of the
| tube is sufficientiy high there proceed

Photographed by Mr. A. A. €. Swinton
through a piece of black vuleanized
fiber .0212 inch thick; exposure four
minutes,

(Mr. Swinton's own Hand.)
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| from ihe negative electric pole (called
| by physicists the “enthode”) faint ray~

| or streamers, which have been named
| “eathode rays.” These move in straight
lines and cause many objects an whicl
they are directed 1o shine with a won-
derfully beautiful phosphorescent
light. They also exert pressure, as was
beautifully shown by Crookes, who con-

RONTGEN,

structed onc of hi2 luDes With a minin-
ture glass railwey within it, on which
rolled a little wheel like a windmill.
When the cathode rays struck this the
wheel rolled rapldly from one end of the
tube to the other. The steam could
also ve shifted about by mugnetic at-
traction. All these discoveries were
not so sensational from a popular poirt
of view as thie photography of an invisi-
ble object, but they were maore so to
scientists, for at frstsight they seemerd
fpexplicable, and they convulsed the
scientific world for a long time. Finally
most people settled down to aceeptance
of Crookes’ explanation, which consid-
ered the “rays” to be streams of air pur-
ticles (probably aetual molecules—the
smallest particles obitainable) chnrged
with electricity and shown off from the
negstive poie or cathode just as a
'ehurgml puth ball is repelled from an
electrical machine. The reason tha

| he phenomenon appeared only ina high
| vmetium was, according to him, that m
air or gas of ordinary density, even the
| density of the co-called “vacuum™ un-
| der the bell of an old-fashioned air
| pump, the molecules are not free to
| move for sensible distunces without
striking agminst one another—their
“free path,” in other words, was too
| small, This explanation has been given
| without comment in most of the ortho-
dox books on physics. But about two
yenrs ago, German experimenters
threw a bowbshell into the English
camp by showing that the eathode rays
would pass through thin films or sheets
of certuin metals, und that by inserting
an aluminum “window™ in the glaes
tube they could even be made to pass
out into ordivary wir. Hence, it was
urgued they could not be streams nf
molecules, but must be a kind of light,
und Lenurd, one of the German investi-
guators, pointed out, in additional sup-
port of this view, that the rays would
produce photographie impressions. I2
be had followed this up, Roentgen's dis-
covery would have been antedated. As
it is, these experiments huve again
thrown into doubt & matter that was
onece thought by muny to be definitely
explained, The English stand by
Crookes, the Germans by Lenard, and
each side has obtained new experiment~
al evidence that enly adds to our per-
plexity, If the rays sre streams of
electrified gas, how do they strike
through solid objects and take photo-
graphs? If they are a kind of
why do they drive windmills and follow
& magnet?

It can now be sesn that Roentgen's
discovery was only tie logical outoome
of a long series ol previous experi-
ments. To say this is not to belittle
him, for this s the vsusl course of dis-
covery and invention Hoentgen's dis-
covery is Lnat the enthode rays, or that
part of them capable of taking photo-
grapbs, or perhaps a second kind of
rays generated by them, will pass not
only through an sluminum window,
but througn the glass sides of the tube
itself and throngh most golid sub-
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Fig. 1.—Typical Crookes Tube Show-
ing Cathode Rays.—A. Induction
ecoil.—a. Negative pole or Cathode. b,
Positive pole o Rays

stances, and that they will so pass with
different Jegrees of case.  If  they
passed through all substauces alike,
the shadow piclures clready seferred to
could not be taxen; itis only because,
for instance, the bones are more opague
fo them than tue flesh that we can make
& shadow phbotograph of the skeleton
of the hand.

The actual discovery waz made by
accident, and in his original description
of it, read at Wurrbusg Inst month,
Prof. Roentgen does not dwell particu-
larly on the photogrupinie possibilities.
He mude the discovery by noticing that
a phosphorescent substance near o
Crookes tube, over which 4 eloth had
been thrown, gave out 2 gieam when-
ever the curren! was seat tirough the
tube, although the cloth prevented the
tube's light {rom being seea. The dis-
coverer is decidedly of the opinion that
the rays which pass the glass walls of
the tube are not the catnode rays, but
a hitherto unknown kind of rays gen-
erated by the cathode rays in the glass
itself. Hence e calls them the X rays,
since the letter X 13 used in slgebra
to desiznite an unknown quentity. He
mases his conclusion Inrge.vy on  the
fact that a magonet will not defleet the
new raye, while its power over the
enthods rays m une of their most pe-
culinr characteristics, Othess note the
fact that Lenard discovered some time
cgo thut the cathode rays weoe not sim-
ple, but wmade up of severzl different
kinds of radiation, some of vhich were
deflected by the magnet nwre easily
than others.

Roenutgen suggests, n  sccordance
with the geperal German belief, that
the cathode rays are a kind of light,
or ut least akin to iight, that ithe new
rays are vibrutions lengthwise in  the
ether, instead of crosswise. as those
of ordinary light are supposed to be.
Such vibrulions hasve long been looked
for by pbysicists, and it is natural that
any new phepomenon should be as-
cribed to tnem. but Hoentgen himself
admits that there is not yet sny posi-
tave evidence o7 his views.

The discovery once made, the experi-
ments were quickly repeatcd and am-
plified sll over the world, sines they
require no very delicate manipulation
nor costly appuratus  In this country
they have been performed with great
suceess by Prof. Wright and Mr. Bum-
stead at Yale, by Prof. Trowbridge at
Harvard, by Prof. Pupin at Columbia,
and by Thomas A. Edison.

The possible usc of the Roentgen
shadow-photography in surgery was
suggested in the first reports of the
discovery. Prol. Wright has suceeed-
ed by its means in locating exactly a
large number of shot in the body of &
rabbit, and in Mon‘real a bullet was
found in a man’s leg by the same menns.
No one has yet succeeded, however, in
photographing any of the .rternal or-
gans of the body, for the obvious rea-
son that these organ< transmit the
rays eboul as well as the surrounding
flesh, and henee east no separate shed-
ow. No very sensational results in this
line can be !ooked for probubly, unless
the sensitivencss of the processis much
increased, and all rports that Mr. Ed-
ison, or any one else is prepored to
photograph the human brais, with any
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£Fig. 2
Fig. 2.—Form of Crookes Tube so ar-
ranged thatthe Rays when Deflected
by a Magnet, turn a Mill. AA, Elee-
trodes.—I8, Windmill.—C. Rays, con-
centrated by mirror.—M. Magnet.

prospect of suceess, may be looked upon
with suspicion.

Oue direction i which the invention
promises to be particularly useful 1s
in the detection of flaws in metal, us In
castings, armor plate, ete, A weld so
finely made as to be quite mnvisible to
the naked cye is brought out at once in
a shadow-photograph by the Roentgen
rays.

The process of making the shadow-
photographs, as at present carried out,
is of the simplest. The object is placed
on the platebolder, and the Crookes
tube is suspended close above, thus
throwing a shadow af the object
through the platehslder, on the plate
within. The feat may be performed
in broad daylight, since surlight can-
not penetrate she pleteliolder, while
the X rays can.

Shadow photographs have also been
made recent!y by placing the object
and the plate betwecn electrodes in
open air, without the intervention of
the Crookes tubes atall. This, however,
is mot cathode photography, but the

——
Fig. 3. —Edison’s Arrangement for Mak-
ing Roentgen Shadowgraphs

development ~f & forn: of electro-mag-
petic photography that bas been per-
formed many hmes within the past two
years. More than a year sgo a photo-
graph of a coin mwde in the dark by
Prof. Sanford, of Lelund Stanford uni-
versity, by laying it on a photographie
plate and subjecting it to a powerful
alternating Jdischarge, was reproduoced
in & large number of technical papers.
The sensizive plate in this case is affect-
e by electro magnetic waves proceed-
ing across it. It is possible, however,
that there js a rea’ connection between
tnis process and cathode phatography,
and that when this eonns=ction is known
the whole my=tery of the cathode rays
will be clearea up.

It must not be assumed, however,
that all processes of photographing by
invisible rays are the same. There are
manv kinds of invisible mays; for in-

stance, those of nvisidie neat, as Trom
i stove that is not beated to redoesa.
It is now posaible to photograph with
these last, as well s with the invisible
ultra-viclent rays of the extreme upper
part of the spectrum. The Roentgen
discovery, like most widely-noticed dis-
coveries, has been productive of a Jarge
amount of sensationnl predictions and
foolish suggestions, many of them the
result of a purtial knowledge of the sub-
jeet, although some may perhaps bear
fruit in new discoveries. The hope that
great practical results will follow in
the way of the photography of the in-
terior of solid bodies, as has already

Fig. 4.—Arrangement used by Pref.
Pupin, of Columbis.—A. B. Leyden
jurs—C. C. BSingle Electrode of
vacuum bulb.—a, Strip of tinfoil on

outside.—b. Rays

been pointed out, seems hardly war-
ranted by anything that has been done
so far, The possibility that the rays
may have some peculiar effect on the
human system has excited interest, but
none has yet been discovered, although
Thomas A. Edison has announced that
he is obout to experiment on their
properties as germ killers. As is well
known, ordinary sunlight is fatal or
injurious to the growth of disease
germs, and the new rays may possibly
be more so. During s recent atieirpt to
photograph & mouse with the rays the
animal, which was supposed to be
drowned, revived, and this incident was
made the most of in & sensational man-
ner, but the experimenter himself said
that he believed the rays had nothing
to do with the mouse's recovery.

One of the directions in which new
dikcoveries mny follow is that of ren-
dering the image or shadow cast by
the rays visible to the eye. A process
proposed py Mr. Thompson, a New York
electrical engineer. is to receive the
shadow picture on a surface covered
with a fluorescent substance instead
of on a photographic plste. Fluores-
cence would be excited in various de-
grees, according to the proportion of
the rays trunsmitted by the object, and
a shodow picture of it would thus ap-
pear corresponding to the shadow pho-
tographs nlready taken. This process
has not been developed in detail, but
there seems to be no reason why it
should not suceeed, although the hopes
of the inventor, if, as alleged, he ex-
peets by its aid to see the human heart
besting in the living body, may never
be realized. Tt must be remembered,
however, that in & discovery of this
kind delicacy of result depends Inrgely
on perfection of detall in the process,
and the generntion that hns seen the
development of the modern photograph,
together with the kinetoscope, the tele-
phone and the phonograph, need not
be surprised st anything in this line,
Only the skeptics may be pardoned for
wishing to see before they fully believe.

Paxren CreveEntos,

Too Maorh Extrasagance.

Mrs. Blublud was desvribing the ar-
rangements for her daughter’s wed-
ding.

“After that,” she suid,
epithalamium will be—"
“The what?" asked Mr. Blublud.

“The wedding epithalamium.”

“I won't pay for it!™ he exclaimed,
sharply. "You've spent all the money
on flowers for that wedding that [ can
afford.”—Chieago Evening Post.

Ready for Her.

Mrs. B. (severely)—Did you mail that
postal card I gave you to put in the
box this morning?

Mr. B.—No, I didn’t,

Mrs. B. (still more severely)—Youn
didn't?

Mr. B—Xo, I didn"t. 1Isentyour mes-
sage by telegraph and here's the an-
swer now.—Somerville Journal.

“the wedding

A Careful Mother.
Mother—And you say that this book
is totally unfit for my daughter to
read ?

Bookseller — Most  unfit, indeed,
madsm.
Mother—Well, I'Il take it. I'm sure

1 can keep it where she will never find
it—Poek
Taking It Literally.

“This morning the doctor ordered me
to drink water an hour before every
meal, and here I've been drinking for
the last 40 minutes; but I'l1 be jigmered |
if 1T can swallow another drop,"—Hu-
moristische Dlaetter.

News to Him.
Nurse—Willie, in your prayers you
!ul'got to pray for grandmother’s safe-

“’illie—lhm ehe got a bieycle, too?—
Judge.

Had Traveled Hefore,
Insinuating Strapger—Will anyone
meet you at the station?
Farmer Judkins—Yans, [ ‘xpec’
"baout two more confidence fellers —
Chicago Reeord.

Considerate,
Father—Why did you permit young
Mashman to kiss you in the parlor last
night?
Davghter—DBecause [ was afraid he'd
cateh cold in the hall—Brooklyn Life.

Pointer. |
Dusty Lhodes—Never ask for dinner
Bt Mrs. Dogoad's, exeept on Sunday.
Fitz William—Why not?
Dusty Rhodes—Apy other day she

would expect you to work for it—Puck.

U. S  WEATHER BUREAU.

Some Interesting aud Instructive Obser-
wations About the Objecta it Secks
and the Work it Does,

BY CLARENCE J. NORTON.

PART X.

The climate of the Mississippi val-
{ey Is strictly continental, being too
far inland to be directly affected by
the modifying influences of surrond-
ing seas. Bo, to bring rain into this
valley so far from the great primary
sources of humidity theres must of
necessity be a vast deal ofexpenditare
of nature’s forees. It is somewhat
like working & force pump to draw
water from a very deep well; the ma-
chinery must be well olled and in
good order, And for that purpose the
power of the wind is brought Into re-
quisition. The irrigation of this great
central basin is mainly affected by
wind power; that is, by eyeclonie
action. Our main dependance ianow ,
always has been, and must always
continue to be upon nature's system o
eyclones, Even if we should use some
of the methods of artificial frrigation
to s limited extent, there would still
be s necessity of cyclonic movement
to draw rainfall to keep up thesupply
of water in the' ground, and ponds to
be drawn npon for irrigation purposes.
Nature’s windmills are usually saffic-
ient for the ample watering of this
region withsut artificial aid. This
valley iz a grest depresaion in the con-
tinent]or s great trough reaching from
the Gulf to the Arctic sea, and this
great trongh is open at both ends, so
that the south and north winds have
free course up and down, Here lathe
great battle ground,the scene of many
» desperate conflict of the elements.
And, ssls result of these sharp nerial
contests, the earth is drenched not
with gore, but with refreshing rain.

Last summer this great inland val-
ley suffered somewhat from a great
drought that was not sosevere in Kan.
a8 north of here, that was caused by
change of directlon of the storm cen-
tres at the times when the drought
was most severe, the bulk of the
“lows" moveing either too far north
or south to give us our full qguota of
rain, The usual amount of humidity
was not drawn from the Galf, or the
humid winds werse deflected and their
molsture precipitated In other sect-
jons. Kansas got enough, but Neb.
Iowa and Dakotes suffered severly,
also Wis. and Minnesota. For 3 days
before this drough was broken, alarge
part of this great interior basin was
swept by winds of excessive violence,
accompaated by ungeasonably high
temperature., Clouds of stifling Jdust
filled the air, and the hearts of the
people were filled with fear and ap-
prehension of & famine. There was
almost & panic in buisness circles.
The daily weather map showod an
| immence low, or cycione, central west
of the Missourl river, resching from
the head of that stream to the Gulfl
The isobars, or lines of equal alr pres-
sure, wers unususlly close, muking
very steep gradients. The wenther
map of the next day showed six lsuba-
rie lines in a distanece of J00  miles—
denoting a difference of six-tenths of
an inch in the moreery of the baro-
meter bet ween these points,

The wind could not help blowing
under such conditions any mwore than
water ean help flowlng rapidly down
a steep declivity. It was a windy
period long to be rememberasd, Well,
the wind kept on pumping until the
power of the suction drew vast vnol-
umes of the Gulf vapors into this cen-
tre. Then the coling process began,
the raing commenced aL the Galf,
down in Texas, and gradually extend-
ing northward until eoplous showers
gladdened and revived s belt 2,000
miles long and 1,200 miles in width,
The measurments of rainfall, a2 & re-
gult of that great eyeclone ranged
from one and a half to seven Inches,
the heaviest rains falling west of the
Missouri.

Bo those high winds, frightful and
inconvenient though they were,
brought beneficence and joy into this
region. We must, therefors, breast
the storms as they swesp through the
valley, taking our chances of being
blowa into kingdom come by an oe-
casional excess of nature’s furces.

EXPECTANT -
MOTHERS,

* MOTHERS’
FRIEND”

&mumwmmm

My wile used ** !ﬂ"tllls‘ rawm- r-r
foee birth of her first child,
suffer from CRAMPS or PAINN.
relieved at the critieal bour s ut
little —ahe had no afterward and bsr
recovery wans rapiil.

E. E. Joansyon, Exfacla, Ala. -

Sent h:r Mail or hxm« ou receipt ol

ers’ mntlod%:m: -y

BEADFIELD REGULATOR ©0., \lanta, G,
B0LD BY ALL DRUGOISTS.

We (Mfer You a

REMEDY W lnch
INSURES Safety
B' Ln\ !u Mather

WANTED—A roliable lady or penteman lo

| distribute samples and make a hevse. tn-hotse

canvass for our Vegetable Tollet soaps. $40 to
5 a month easily made, Adidress Crolls &
Reed, S 10 550 Austin Avenne, Chiengn, 11

Anderson & DeClute, Clathiers.




